Abstract The paper investigates the extent to which life-satisfaction is biased by peercomparison by looking at the relative value attached to the different domains of life-satisfaction, as suggested by Easterlin (Economics and happiness: framing the analysis, Oxford University Press, New York, 2005), by social group. We postulate that group membership influences the ranking of the satisfaction domains affecting subjective well-being which allows individuals to go back to their individual threshold over time. Using ordered probit models with random effects, the evidence for professional (self-employed vs. employee) and social (male vs. female) groups using the British Household Panel Survey and Understanding Society-UK Household Longitudinal Study from 1996 to 2014 shows that the ranking of the satisfaction domains is group-based suggesting a "keeping up with the Joneses" effect linked to the housing bubble.
Introduction
The literature on subjective well-being (SWB) has made significant progress over the past 20 years, yet little is known the influence of group membership on SWB, and in particular on the relative value of the different domains of life-satisfaction. SWB tends to move around an individual setpoint and most unexpected life circumstances will move people temporarily away from that setpoint (Kahneman and Tversky 2000; Easterlin 2005; Frey 2008 ). Adaptive behaviour then tends to bring individuals back to their setpoint of happiness over time Coad 2010, 2011 ). An economic shock such as the 2008 financial crisis is therefore expected to have moved people away from that setpoint, at least in the short-run. One of the reasons put forward which has led to the financial crisis is that, "keeping up with the Joneses" or imitation behaviour to enhance personal social status has helped to build up of the housing bubble in the US (Arestis et al. 2015) . This paper investigates the extent to which subjective well-being by group rather than individual has been affected by the housing bubble in the built-up towards the financial crisis and in the aftermath of the crisis. Our research objective is to understand the extent to which remembered utility (Kahneman and Tversky 2000) is biased by peer-comparison by looking at, as suggested by Easterlin (2005) , the relative value attached to the different domains of life-satisfaction for professional (self-employed vs. employee) and social (male vs. female) groups, and the extent to which they are coherent within and between groups before and after 2008.
The methodology used to estimate the determinants of subjective well-being (SWB) matters to understand its dynamics (Ferrer-i-Carbonell and Frijters 2004; Binder and Coad 2010) . While OLS models in psychology and probit/logit models in economics are used on individual data, we build from recent developments in the literature around group membership (Akerlof and Kranton 2010; Goette et al. 2006; Charness and Sutter 2012; Brown and Yang 2015) to assess SWB by socio-economic group. As such, group membership is expected to affect the ranking of life domains while the financial crisis is expected to change this ranking over time. The empirical hypotheses tested here are whether the ranking of the determinants of life-satisfaction are group-based, and whether they are similar prior and after the crisis. Using an ordered probit model, we test for the determinants of SWB in the UK for professional (self-employed vs. employee) and social (male vs. female) groups from 1996 to 2014. The data used is from the British Household Panel Survey (BHPS) for the periods 1996-2000, and 2002-2008 , and its follow-up dataset Understanding Society-UK Household Longitudinal Study (UKHLS) for the period [2009] [2010] [2011] [2012] [2013] [2014] . The estimations are carried out separately for each period and separately for employees and self-employed individuals, whether they are men and women.
The paper is organized as follows: Sect. 2 looks at the SWB literature on the SWB threshold and on the impact of external shocks on this threshold. Section 3 explains the model based on group membership, methodology and data used in the context of the UK. The empirical results are presented in Sect. 4 before concluding in Sect. 5.
Subjective Wellbeing and External Shocks
Several studies have pointed out the dynamic character of individual SWB whereby an individual facing a choice will seek the happiest outcome. Kahneman and Tversky (2000) and Layard (2005) for example have brought utility maximization into a dynamic process between time t − 1 and time t whereby an individual perception of SWB results from a decision prior to taking that decision. Similarly, in Rayo and Becker's model of happiness (2005) , the happiness function depends extensively on whether current success exceeds a given threshold of reference. In that view, unexpected changes will affect happiness by moving away from this threshold. While it is not clear how the threshold is set in absolute terms, the impact of surprise tends to decrease marginally over time via adaptation to life circumstances and peer comparison. In the context of the 2008 financial crisis, our interest is to understand how the very nature of such event linked to a housing bubble and related group behaviour impacted on this SWB threshold.
The presence of a threshold in relation to SWB came to light with the Easterlin Paradox (Easterlin 1974 (Easterlin , 1995 (Easterlin , 2005 . In Easterlin's (1995: 35) own words: "within a country at a given time those with higher incomes are, on average, happier. However, raising the incomes of all does not increase the happiness of all", and beyond a certain income level, any further increase in income makes little or no difference to overall SWB levels (Easterlin 1995; Pouwels et al. 2008) . It is however not clear how individuals adjust back to that threshold when economic shocks occur. The role of relative income has been the most common way to explain the Easterlin Paradox (McBride 2001) . Individuals compare personal income to their peers, so that the impact of the increase in their own absolute income on SWB can be cancelled out by their peers' relative income increases. Hence, such explanation signals a group effect on how individuals assess and re-assess their life circumstances in comparison with "peers". In other words, group membership means that individuals share comparable circumstances and experiences with group members that can thus be qualified as peers.
Peer comparison leads individuals to compare themselves with other individuals with whom they perceive to belong to the same group(s). Such group effect is unconscious and leads to cognitive biases in individual decision-making (Akerlof and Kranton 2010) , as shown for example by Bertrand et al. (2005) with the instance of implicit discrimination. The literature on group membership also shows that group behaviour tends to be more self-centred and predictable than individual behaviour (Bornstein et al. 2004; Charness and Sutter 2012; Brown and Yang 2015) . In the experimental laboratory setting, Bornstein et al. (2004) provide evidence from experiments with strategic games that group members are more rational in terms of maximising the payoff for each group member, and that they are less pro-social toward other groups. Group players assume that players in other groups behave similarly which triggers a self-reinforcing norm to maximise the group's aspirations for higher payoffs. Outside the laboratory setting, Brown and Yang (2015) show that the relative social value between men and women leads women to be underestimated by the betting system in jump racing, where, as jockeys they can compete equally. In the social setting, group membership strongly affects the individual's perception of life circumstances through peer comparison. As pointed out by Dolan et al. (2008: 105) , "perceptions of our circumstances can be very important predictors of life satisfaction". In effect, in their comprehensive literature review of the factors associated with SWB, the word "perception" itself appears six times for six different factors. Hence, since group membership influences the individual's perception of life circumstances, we wonder the extent to which group membership influences SWB.
We postulate that group membership influences the ranking of the life domains affecting SWB which then allows individuals to go back to their individual threshold. Personal circumstances such as health-related or the loss of relatives will however move individuals away from their individual threshold without a resilient effect (Easterlin 2005) . To assess this proposition, we need to assess SWB by group and its evolution over time. Most studies in economics and psychology relate to SWB from the point of view of the individual (Diener and Suh 2000; Kahneman and Tversky 2000) . In most cases, SWB refers to the self-evaluation of people's lives but the way group membership influence self-evaluation is not clear. Kahneman and Krueger's work (2006) helps our understating in that respect since they have been investigating the difference between the affect an individual experiences at time t − 1, what is called experienced utility, and the way individuals remember this affect at time t, what is called remembered utility. The time difference leads to a systematic bias of perception between the two, and that it is linked to the judgement individuals make at time t over an experience occurring at time t − 1. Personal judgement is thus influenced by peer-comparison, involving the different social groups to which individuals belong and to self-define as 'peers'. Kahneman and Krueger (2006) further show that life circumstances have a greater impact on experienced rather than remembered utility which means that external shocks on an individual's subjective well-being will have an impact on experienced utility, which will then be biased by peer comparison with remembered utility. Urry et al. (2004) have also shown that the correlation between remembered utility and brain readings is minimal (around 0.30), which tend to suggests that reporting at time t a level of utility experienced at time t − 1 gives an inaccurate picture of experienced utility. Such findings support the view that investigating self-reported satisfaction levels in different domains of life accurately measure remembered utility biased by peer comparison, and not experienced utility. This is important when considering the impact of a peer or group effect on individual behaviour because individual choice is based on remembered utility rather than experienced utility.
At the level of remembered utility, group membership influences individual SWB by affecting the hierarchy of life domains in the SWB function. For example, the dominant norm for self-employed individuals may be to value their job on a higher scale than employed individuals. Here, the argument is not concerned with the heterogeneity versus homogeneity of groups but rather that, since remembered utility is affected by peer comparison, individual perception of life circumstances is influenced by the hierarchy of the life domains of the groups to which they belong. Then, since each individual belongs to multiple groups, the ranking of the life domains should be revealed at the group rather than individual level, and it should also differ according the intersection of groups investigated, for example, a female self-employed plumber versus a male employed plumber. In effect, as pointed out by Crenshaw (1989) , the intersectionality of group memberships can lead to different normative outcomes compared with considering groups separately.
Together with peer comparison, adaptation to life circumstances through adaptive preferences or hedonic adaptation has been highlighted as another important factor that will return SWB to its individual threshold (Clark et al. 2005 (Clark et al. , 2008 Coad 2010, 2011) . From the happiness perspective, the "endowment effect" (Huck et al. 2005) or "treadmill effect" Kahneman and Tversky (2000) shows that people have a tendency to get used to life circumstances in the sense that they adapt their perceptions and judgments to get back to their individual threshold. Further evidence of adaptive preferences has been gathered by Burchardt (2005) in the context of constant and increasing incomes, linking the argument to the risk-aversion of individuals. The argument put forward by Rabin (2001) however is that risk aversion is intrinsically linked to utility derived from wealth rather than income. In effect, March (1988) shows that risk aversion and risk-taking behaviour depend on wealth outcomes compared to aspiration levels of wealth. Since housing is a major component of wealth (Campbell and Cocco 2007) , SWB housing factors are expected to affect negatively the SWB setpoint when a house bubble bursts as life circumstances changes the aspiration levels on wealth, at least in the short-run. Other life circumstances such as marriage, serious injuries, death of relatives or job loss also tend to "deflect a person above or below this setpoint, but in time hedonic adaptation will return an individual to the initial position" (Easterlin 2005: 29) . SWB is therefore an evolutionary process (Rayo and Becker 2005) with peer comparison and adaptation to life circumstances as two major vehicles allowing external shocks to impact on the individual SWB threshold.
Drawing on both psychological and economic empirical studies, Easterlin (2005) demonstrated that SWB depends on a variety of pecuniary and non-pecuniary domains and that their relative value for individuals is essential in influencing this threshold. The insight of Easterlin's work that this research is starting from is that attainment in each domain is not the key to happiness, but rather the relative value attached to all domains. In particular, we postulate that this relative value depends on adaptive and interdependent preferences vis-à-vis other group members and between groups. As such, external economic shocks affect the relative value of domains within and across groups. While economic shocks are likely to have an impact on net affect, or experienced utility at time t − 1, by affecting life circumstances, it does not necessarily show in life satisfaction figures which are biased by peer comparison. The evidence collected by Dolan et al. (2008: 106) on attitude towards unemployment and inflation by political groups in effect "lend support to the idea that the impact of external circumstances is dependent upon perceptions and attitudes". Hence, economic shocks that have a group effect component, such as herd behaviour leading to a housing bubble, is likely to influence the bias brought about by peer comparison that affect life satisfaction or remembered utility at time t.
Subjective Wellbeing and Group Membership: Model and Methodology
This section introduces the SWB model aggregated at the group level to show the impact that the intersectionality of group membership has on the ranking of the domains of life-satisfaction. For this purpose, the model follows the existing literature (Van Praag et al. 2003; Ferrer-i-Carbonell and Frijters 2004 ) making life satisfaction dependent on observable domain satisfactions, and unobserved variables which include the bias brought about by group membership and that this analysis seeks to reveal. The model is then estimated using the BHPS and UKHLS data from 1996 to 2014 on two professional groups (self-employed and employee) with two layers of group membership (male and female) leading to four different groups, namely male/self-employed, male/employee, female/self-employed, and female/employee categories.
Ordered Logit Model with Random Effect
At the group level, General Satisfaction (GS) depends on the domain satisfactions and a latent component Z for unobserved variables. Following Van Praag et al. (2003) , the model assumes that there is a set X of objectively measurable explanatory variables X 1 ,…, X m that explain the various domain satisfactions denoted DS 1 ,…, DS n . GS is described as:
and the domain satisfactions by a set of functions, where x n stands for the sub-selection of x observable variables for the domain n. The ranking of DS n in GS jt varies across groups and in the event of an external shock on GS jt the ranking of DS n will change to adjust GS jt back to its individual threshold through peer-comparison within and across groups. At the individual level i = 1, 2, … , I , we use the assumption that GS is ordinally comparable between individuals with the main model of latent variable form being (Ferrer-i-Carbonell and Frijters 2004) :
is the latent variable and GS it is observed general satisfaction. We use statistical assumption from Ferrer-i-Carbonell and Frijters (2004) that unobserved factors in it are related to observed factors: ov( it , x it ) = z it , where z it = f (j it−1 , x it ) with j represents the unknown bias brought by group memberships in it−1 from experienced utility at time t − 1 to remembered utility at time t. Being an individual experience per se, experienced utility is difficult to assess empirically except with instant MRI scans of the brain (Kahneman and Krueger 2006) . Instead, here, group membership is captured by estimating model (3) at different points in time. Estimating GS it at time t − 1, t, and t + 1 is thus expected to reflect remembered utility at three different points in time to show the evolution of group biases on the ranking of domains satisfaction. Model (3) can be estimated with random effects, which is in line with the methodology suggested by Ferrer-iCarbonell and Frijters (2004) .
Data Analysis
The data used is from the British Household Panel Survey (BHPS) for 1996-2000, and 2002-2008 , and from its follow-up data set Understanding Society-UK Household Longitudinal Study (UKHLS) for 2009-2014. The BHPS started in 1991 and follows the same representative sample of individuals and their households where each adult member is interviewed. BHPS was then integrated into the UKHLS in 2009. Both surveys are designed to capture life in the UK and how it is changing over time and contain information about individuals' social and economic circumstances, attitudes, and health outcome. A key attribute of the UKHLS is its large sample size of 40,000 households (Knies 2015) . The SWB variable is measured based on the question "how dissatisfied or satisfied are you with your life overall?" The answer runs from 1 (not satisfied at all) to 7 (completely satisfied). For the BHPS, the sample period included here is 1996-2000, and 2002-2008, waves 6-10, and waves 12-18, as this question starts from wave 6 (1996) only and was not asked in wave 11 (2001) . The pre-crisis era will therefore be from 1996 to 2008 in line with the trend that in that period, the price of an average home increased by 215% (The Economist 2008). We complete the sample by using UKHLS, waves 1-5, for the post-crisis period 2009-2014. We use income, home ownership, house rented, problem paying for housing, hours worked, spouse/partner's pay, age, marriage, marital status, housing, health and education as explanatory variables.
Using cross-section survey data, research has found a positive impact of income on SWB up to a certain threshold, for both developed and developing countries (Blanchflower and Oswald 2004; Lelkes 2006) . The dynamic relation between income and SWB, i.e., how changes in income affect changes in SWB, has also been estimated using panel data to control for unobserved individual effects to find that there is a causal effect of income on SWB (Ravallion and Lokshin 2002; Frijters et al. 2006) . To account for nonlinearity, we include income squared, spouse/partner's pay squared, and age squared since using logincome in SWB equations may hide important departures from log-linearity (Clark et al. 2008) . Other research use household income as income variable ( 
2004; Giusta et al. 2011) . We however include both own income and spouse/partner's pay 1 as they are likely to affect the peer comparison effect we seek to capture. Health is another important determinant of SWB as pointed out above that makes individuals depart from their individual (Easterlin 2005) . We therefore use four health dummy variables: excellent health, good health, poor health and very poor health, with fair health as reference.
Results and Discussion
Consistently with the research objective of understanding how a particular intersectionality of group memberships affects the ranking of domains satisfaction over time, the results presented here provide a classification of SWB domain coefficients by size for all three periods tested across the four groups. In particular, the results show how time, i.e. estimating the same equation in three different periods, change the ranking of domains consistently for each group. In particular, a feature of the 2008 Great Recession around the household debt crisis is reflected in the results whereby housing domains have steadily increased in ranking across groups up to 2008 before collapsing to the lowest ranks of SWB domains in the post-2008 era.
The results for periods 1996-2001, 2002-2008, and 2009-2014 are presented in Tables 1, 2 , and 3, respectively. Looking at Tables 1, 2 and 3, the results are consistent with the existing literature whereby own income, partner's pay, marital status (married, divorced or separated), and good health tend to have a positive effect on SWB, while poor health, age, and working hours-apart for self-employed men from 1996 to 2008, 2 tend to have a negative effect. The age effect on SWB is similar to the results in the existing literature whereby SWB initially falls with age and bottoms out around 40 for British people before increasing again (Blanchflower and Oswald 2004; Chang 2011; Oswald and Powdthavee 2008) . In terms of income, our "income squared" variable has a negative influence on SWB, which is significant at the 1% level for male and female employee. Raising the income increases the SWB, with the peak being reached at a very high level of income. However, this effect becomes smaller for higher incomes before eventually turning negative. Our results are consistent with Mentzakis and Moro (2009) who use different specification to find that higher absolute income increases SWB up to a certain threshold.
Home ownership has a positive effect on SWB, which is consistent with the findings of D' Ambrosio and Frick (2012) . In Tables 1 and 2 , home rental has a positive impact on SWB from 1996 to 2008, but the coefficients become negative in Table 3 from 2009 to 2014 which is likely to be linked to the 2008 financial crisis. Across the period 1996-2014, problems paying for housing are detrimental for SWB and are comparable to having poor health; though no where near as bad as very poor health. For the four groups, the health variables are significant at the 1% level for all levels of health with poorer health ratings linked to high negative coefficients. In Table 1 , very poor health is the highest coefficient influencing SWB for male employees, female self-employed and employees, while the highest coefficient for self-employed men in that 1996-2000 period is linked to social Table 4 shows the ranking of the different domains classified by the size, in descending order, of the statistically significant coefficients in each group for the three periods. The domains linked to housing have been shaded to highlight the discrepancies in rating prior to and after the 2008 crisis. In effect, the striking element of Table 4 is that housing factors have improved in ranking from 1996 to 2008 to end at the top of the classification across groups in 2008 before dropping considerably in the post-2008 period. For example, home ownership was classified from 2nd place for female employees to 4th place for other groups in the period 1996-2000, jumping to the 1st rank for male employees, all women, and 2nd rank for self-employed men in the period 2002-2008, and then dropping to the 10th place for self-employed women, 13th place for male employees, 16th place for female employees and not being statistically significant for self-employed men. Similarly, the ranking of the variable "problem paying for housing" followed the same trend of home ownership over the entire 1996-2014 period, when we could expect that such variable would become of great significant in the event of the Great Recession in the post-2008 era. Instead, in the post-2008 era, we observe a different pattern of ranking by professional group. The first satisfaction domain affecting the SWB of employees is the squared income variable, which means that the prospects of income opportunities and associated rising level of uncertainty linked to the Great Recession negatively affect SWB, whether men or women. Poor level of health is the second domains affecting negatively employees' SWB.
In terms of the ranking of life domains by social group, there is some evidence of a group effect being consistent per group. For example, looking at the domain ranked first after 2008, it differs between the self-employed group as a whole-with family status being the major contributor to SWB, and the employee group as whole-with income stability being the major contributor to SWB. Looking at a gender group effect within the self-employed group, being divorced or separated used to be important for self-employed men in affecting positively SWB prior to 2008, and it has become the first domain for selfemployed women too from 2009. Hence, to a certain extent there is a sense that the financial crisis may have reinforced professional group identity. However, the evidence on group effects need further investigation to unpack the overlap of group memberships in SWB measurement. As an area for future research, partitioning SWB samples into subgroups (by social group) could be a way forward to understand the domains valued by these groups and the way the ranking of life domains defines group membership. Similarly, the same ranking methodology on SWB samples of countries not affected by the housing bubble could be compared with the UK group effect.
Conclusion
Since the Easterlin paradox was unveiled, empirical studies have confirmed its validity, yet the individual mechanisms as to why this phenomenon occurs are not clear. Perception of SWB, via adaption to life circumstances and peer-comparison, has been put forward has an essential element shaping the income threshold in the Easterlin paradox (Mentzakis and Moro 2009) and SWB outcomes in general (Dolan et al. 2008) . Our paper provides evidence on the importance of perception in SWB assessment by investigating the bias in individual perception created by group membership from experience utility at time t − 1 to remembered utility at time t. We do so by assessing the ranking of the domains of SWB by professional and social group prior to and after the 2008 crisis. The findings suggest a "keeping up with the Joneses" group effect on remembered utility, or life satisfaction, whereby housing domains have steadily increased in importance in influencing SWB up to 2008 before collapsing to the lowest ranks of SWB domains in the post-2008 era. Another group effect appears within each professional group whereby the rankings tend to be similar within the self-employed group or the employee group, with minor gender discrepancies, especially after 2008. Such evidence confirms the presence of peer-comparison in SWB, and raises the issue of the extent to which the Easterlin paradox could be understood in terms of group comparison and the associated relative value of satisfaction domains within and across groups, however defined. As such, for policy-making purpose, especially in a Brexit era, it is important to grasp the extent to which group membership affects individual SWB. In effect, based on the perceived group boundaries of each individual, group membership enables individuals to adapt to any external policy circumstances. Ethical considerations therefore need to account for the positive and negative impact of policy on subjective well-being.
